The search strategy identified 4,155 potential studies. After review and elimination of duplicate studies, 6 prospective, observational studies (n¼800 patients) were included in the systematic review. However, one trial by Marin et al 1 was removed from the meta-analysis because of significant statistical and clinical heterogeneity, resulting in a total of 5 trials (n¼413 patients) included in the accompanying metaanalysis. Of the 6 total studies, 4 were conducted with children and 2 with adults. Two trials compared clinical examination with a combination of clinical examination and ultrasonography, whereas the remaining 4 compared clinical examination with a blinded ultrasonographic examination. Most studies met the majority of the Quality Assessment of Diagnostic Accuracy Studies-2 criteria, with the exception of blinded assessment, which would not be feasible in the evaluation of abscesses. Overall, the sensitivity of ultrasonography ranged from 90% to 98% and the specificity ranged from 67% to 88% in the 6 initially included trials. The sensitivity of clinical examination ranged from 75% to 95% and the specificity ranged from 60% to 84%. After removal of the study by Marin et al, 1 the pooled sensitivity and specificity for ultrasonography in the remaining trials were 97% and 83%, respectively (see Table) . 
Results
The search strategy identified 4,155 potential studies. After review and elimination of duplicate studies, 6 prospective, observational studies (n¼800 patients) were included in the systematic review. However, one trial by Marin et al 1 was removed from the meta-analysis because of significant statistical and clinical heterogeneity, resulting in a total of 5 trials (n¼413 patients) included in the accompanying metaanalysis. Of the 6 total studies, 4 were conducted with children and 2 with adults. Two trials compared clinical examination with a combination of clinical examination and ultrasonography, whereas the remaining 4 compared clinical examination with a blinded ultrasonographic examination. Most studies met the majority of the Quality Assessment of Diagnostic Accuracy Studies-2 criteria, with the exception of blinded assessment, which would not be feasible in the evaluation of abscesses. Overall, the sensitivity of ultrasonography ranged from 90% to 98% and the specificity ranged from 67% to 88% in the 6 initially included trials. The sensitivity of clinical examination ranged from 75% to 95% and the specificity ranged from 60% to 84%. After removal of the study by Marin et al, 1 the pooled sensitivity and specificity for ultrasonography in the remaining trials were 97% and 83%, respectively (see Table) . On ultrasonography, abscesses will generally appear spherical or ovoid, although irregular borders are also commonly observed. They tend to have hypoechoic centers, and peripheral hyperemia may be noted. Cellulitis presents with hyperechoic, subcutaneous fat lobules floating in edematous fluid, referred to as "cobblestoning." However, many abscesses are surrounded by a rim of cellulitis, so it is important to visualize the entire area to ensure that an abscess is not misidentified. Additionally, the purulent fluid can occasionally be isoechoic to tissue. This may be differentiated by identifying loss of tissue planes or using pressure to create a "swirl sign." 8 When one is evaluating for abscesses, it may also be valuable to use color flow to ensure that the structure is not a lymph node and to identify the location of surrounding vascular structures.
This systematic review suggests that ultrasonography is both sensitive and specific for differentiating abscesses from cellulitis. Despite these promising findings from the pooled analysis of the 5 studies, it is important to consider several limitations in regard to the included studies. First, the trials included different training regimens and operator skill levels, which could have explained some of the variation in sensitivities and specificities. Because ultrasonography is an operator-dependent skill, adequate training in musculoskeletal sonography is essential before its use for clinical decisionmaking. Although 4 of the largest trials were performed in the pediatric population, the adult data were more limited, comprising only 147 patients across 2 studies. Additionally, there were limited data on both the size and location of the abscesses in the individual studies. There were also significant variations in the follow-up protocols (ranging from 2 to 7 days).
Most of the trials used a combined reference standard of either incision and drainage in the ED or clinical follow-up. Although this is the most feasible option in an observational trial, it increases the risk of differential verification bias, also known as double criterion standard bias. Because abscesses are known to evolve, it is possible that some cases were more consistent with cellulitis on the initial assessment and progressed to an abscess on reevaluation. Alternatively, some abscesses detected on ultrasonography may have been very small and may have resolved with antibiotics alone. This could have led to false-negative results in the first scenario or false-positive results in the latter. Furthermore, 2 of the trials compared clinical examination with a combination of clinical examination and ultrasonography, which may have biased the ultrasonographic component of the examination. Although all of the trials collected data prospectively, all were observational studies and most used convenience sampling. There were also no explicit assessments of patientoriented outcomes such as of skin and soft tissue infections on follow-up. Trials conducted outside of the ED or by nonemergency physicians involving intraoral abscesses or involving any abscess drained in the operating room were excluded.
DATA EXTRACTION AND SYNTHESIS
Two review authors independently assessed studies for quality, using the Quality Assessment of Diagnostic Accuracy Studies-2 tool. The following data were extracted: year, location and design of study, age and size of sample population, individual inclusion and exclusion criteria, outcomes measured, method and time of follow-up, and experience and training of the study sonologists. Heterogeneity was evaluated with DerSimonian and Laird's Q test, and calculations were based on the diagnostic odds ratios for each test with a log scale. A hierarchic summary receiver operator characteristic model was used to obtain pooled sensitivity, specificity, positive likelihood ratio, negative likelihood ratio, and diagnostic odds ratios. All pooled statistics were reported with their respective 95% confidence intervals.
antibiotic use, return visits, or hospital admissions.
Future studies should compare ultrasonography plus physical examination versus physical examination alone, ideally using a randomized trial design, focusing on patient-oriented outcomes. Studies should also assess the ideal training period for detecting abscesses with ultrasonography, as well as any differences in test characteristics, depending on the size and location of the abscess. 
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